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Air Quality Enhancement Activity – Particulate Matter 
 
Particulate Matter 
Particulate matter suspended in the atmosphere is a significant air quality environmental 
issue.  It can cause health problems primarily related to inhalation into the lungs.  It also 
can create safety issues associated with reduced visibility, as well as nuisance problems 
from particulate deposition.  Particulate matter is a regulated “criteria” air pollutant and is 
classified by particulate size.  Coarser particles are generally classified as those larger 
than 2.5 micrometers and are generally associated with “dust.”  Finer particles (2.5 
micrometers or smaller) are of greater health concern because of their deeper penetration 
into the human respiratory system, and are most often associated with combustion 
processes (fire smoke, engines, etc.) or from chemical reactions (such as ammonia 
combining with nitrates or sulfates). 
 
Benefits 
Application of this enhancement will result in mitigation of airborne particulate matter 
(PM) from a variety of surfaces, including unpaved roads, tilled fields, rangelands, 
agroforestry, orchards and vineyards, as well as reducing particulate matter generation 
from wind erosion events.  These activities also will manage fine PM from concentrated 
animal facilities, and from prescribed burning.  
 
Criteria for Particulate Matter Enhancement Activity 
This enhancement requires a participant to initiate or maintain two or more of the 
following activities that relate to their operation/enterprise.  Note that a participant will 
only be paid once for initiating or maintaining a particular activity.  For example, if 
an activity is chosen as an air quality enhancement activity for both particulate 
matter and ozone precursors, the participant will only be paid once for initiating or 
maintaining that activity. 
 
Activities applicable to all enterprises: 
 
• Reduce travel and speed on unpaved roads, or treat unpaved roads with dust 

suppressant 
 
• Utilize implements or techniques which combine operations to reduce the number of 

trips across a field or land parcel, or on roads 
 
• Install, maintain, and enhance windbreaks to disrupt wind flow and dilute, intercept, 

and filter concentrations of particulate matter in the air 
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Activities applicable primarily to cropping enterprises: 
 
• Utilize residue management, conservation tillage, strip cropping, cover crops, or 

herbaceous wind barriers to reduce dust generation and emissions from agricultural 
fields 

 
Activities applicable primarily to range and forest enterprises: 
 
• Manage prescribed burning so that particulate matter emissions are minimized and/or 

their impacts on receptors of concern are minimized (PM-05) 
 
Activities applicable mainly to orchards, vineyards, and agroforestry: 
 
• Replace smudge pots with clean powered burners or wind machines  
 
• Replace burning of orchard residues with chipping, grinding, or shredding 
 
Activities applicable primarily to animal feeding enterprises: 
 
• Handle animal mortality offsite at an approved incineration facility, or with an 

approved incinerator 
 
• Use feed management to reduce nitrogen emissions from animal manure 
 
• Remove manure from feedlot pens, and maintain an appropriate surface moisture 

content in the pens to reduce dust generation 
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Activities applicable to all enterprises: 
 
1.  Reduce travel and speed on unpaved roads and other traffic areas, or treat 
unpaved roads and other traffic areas with dust suppressant  
 
Vehicles traveling on unpaved roads and other surfaces produce more dust the farther and 
faster they travel.  Reducing the amount and speed of traffic on unpaved roads and other 
traffic areas will control dust emissions.  Dust suppressants (road oil, other liquid 
products, or solid emulsifiers) keep road material in aggregates which are large enough to 
not be entrained in the air.  Producers and cooperators should consult California NRCS 
Interim Practice Standard 729, Dust Control on Unpaved Roads and Surfaces,* for 
guidance on selecting an appropriate dust suppressant for their unique situation: 
http://efotg.nrcs.usda.gov/references/public/CA/729-std-9-07.pdf 
 
References: 
 
Flocchini, R. G., T. A. Cahill, R. T. Matsumura, O Carvacho, and Z. Lu.  1994.  
Evaluation of the emission of PM-10 particulates from unpaved roads in the San Joaquin 
Valley.  Air Quality Group, Crosker Nuclear Laboratory, University of California, Davis, 
CA. 
 
2001.  Guide to Agricultural PM10 Best Management Practices, Maricopa County, 
Arizona PM10 Non-Attainment Area.  Governor’s Agricultural Best Management 
Practices Committee, Phoenix, AZ.  Available at: 
http://www.azdeq.gov/environ/air/plan/download/webguide.pdf 
 
Borlander, P. and A Yamada, 1999. "Dust Palliative Selection and Application Guide" 
Project Report 9977-1207-SDTDC San Dimas Technology Development Center, U.S. 
Dept. of Agriculture, Forest Service, San Dimas, CA.  Available at: 
http://www.wsdot.wa.gov/TA/T2Center/DustGuide.pdf 
 
Required Elements: 
 
• Attach receipt showing payment for application of dust suppressant or certification 

of self-application 
• Provide evidence of sticker in vehicles instructing drivers to operate the vehicles 

below a specified speed when on unpaved roads and other traffic areas 
• Provide certification of reduced travel distance on unpaved roads 
• Briefly describe your dust suppressant application and your traffic and speed 

reduction plan and your evaluation of its effectiveness 
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2.  Utilize implements which combine operations to reduce the number of trips 
across a field or land parcel, or on roads  
 
Operations which require trips across a field may be combined to reduce the total number 
of field trips, reducing potential particulate matter generation from field trips.  Nutrients 
and pesticides can be applied simultaneously.  Multi-tillage tools can conduct multiple 
types of tillage on one pass across the field. 
 
References: 
 
2001.  Guide to Agricultural PM10 Best Management Practices, Maricopa County, 
Arizona PM10 Non-Attainment Area.  Governor’s Agricultural Best Management 
Practices Committee, Phoenix, AZ.  Available at: 
http://www.azdeq.gov/environ/air/plan/download/webguide.pdf 
 
Required Elements: 
 
• Provide documentation of the reduction in the number of trips across a field, or on 

roads, for a year 
• Provide photographic evidence of the implements and/or other procedures that were 

used to combine operations 
 
3.  Install, maintain, and enhance windbreaks to disrupt wind flow and dilute, 
intercept, and filter concentrations of particulate matter in the air  
 
Windbreaks interrupt wind flow downwind of the barrier, reducing wind erosive force 
over a field.  Windbreaks can also intercept dust in the air on the downwind side of the 
field, reducing the amount of airborne dust leaving the edge of the field.  At animal 
facilities particulate matter carried in air passing through windbreaks can be captured by 
the windbreak vegetation, reducing the amount of airborne particulate matter that leaves 
the site.  Natural rainfall or supplemental irrigation will wash the accumulated particulate 
matter from the vegetation onto the ground.  Any producer using this enhancement 
activity shall adhere to the design criteria put forth in Conservation Practice Standard 380, 
Windbreak/Shelterbelt Establishment. 
 
References 
 
Using Windbreaks to Reduce Odors Associated with Livestock Production Facilities 
available at: 
http://www.mo.nrcs.usda.gov/technical/forestry/out/odorWB_infosheetfinalmodified12_0
4.pdf 
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Using Shelterbelts to Reduce Odors Associated with Livestock Production Barns 
available at:  http://www.omafra.gov.on.ca/english/crops/facts/info_odours.htm 
 
Required Elements: 
 
• Attach a drawing or aerial photograph of the operation showing the placement of 

windbreaks with respect to fields and/or animal and manure storage facilities  
• Briefly describe your evaluation of the effectiveness of the new or renovated 

windbreak to control particulate matter at your operation 
•  

Activities applicable primarily to cropping enterprises: 
 
4.  Utilize residue management, conservation tillage, strip cropping, cover crops, or 
herbaceous wind barriers to reduce dust generation and emissions from agricultural 
fields  
 
Vegetative cover and residues provide protection at the soil surface to wind speed and 
wind erosive force; and wind barriers interrupt wind flow downwind of the barrier, 
reducing wind erosive force and offsite movement of dust from fields.  Wind barriers can 
also intercept dust in the air on the downwind side of the field, reducing the amount of 
airborne dust leaving the edge of the field. Any producer using this enhancement activity 
shall adhere to the design criteria put forth in Conservation Practice Standard 329, 
Residue and Tillage management No Till/Strip Till/Direct Seed 
 
Any enhancements done with this activity must be above and beyond what is required for 
basic eligibility for participation in the program. 
 
References: 
 
SOUTH COAST RESOURCE CONSERVATION & DEVELOPMENT AREA.  PM10 
Dust Control Practices Fact Sheet CROP RESIDUE MANAGEMENT.  Available at 
http://www.southcoastresources.org/Crop%20Residueweb.pdf 
 
Required Elements: 
 
• If using a conservation tillage system attach certification showing that it has 

resulted in a 50% reduction in the number of passes with equipment over applicable 
fields 

• Provide photographic evidence of strip cropping and/or herbaceous wind barriers 
perpendicular to the prevailing erosive wind 
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• Provide certification or photographic evidence of cover crops during non-cropping 

periods 
• Briefly describe your tillage and planting system (including maintaining wind 

barriers) and your evaluation of its effectiveness 
 
Activities applicable primarily to range and forest enterprises: 
 
5.  Manage prescribed burning so that particulate matter emissions are minimized 
and/or their impacts on receptors of concern are minimized 
 
When managed properly, prescribed burning can be accomplished to minimize emission 
of particulate matter (PM), and to mitigate the impacts of those trace gases downwind on 
receptors of concern.  The type of fuel being consumed and the completeness of 
combustion are two factors that help determine the amount of PM that is released from a 
fire.  Many elements such as ignition technique, fuel moisture, weather conditions (wind 
speed, relative humidity, temperature, etc.) and fire type (backing fire, heading fire, etc.) 
contribute to the completeness of combustion.  Smoke management practices can be 
employed to mitigate the local and downwind impact of emissions on receptors of 
concern, such as PM nonattainment areas, schools, hospitals and scenic areas. 
 
Required Elements: 
 
o Provide certification of full implementation of a prescribed burn plan for each burn 

(including documentation of weather and fuel conditions), and that accepted 
methods for conducting prescribed burns were followed (see NRCS Prescribed 
Burning practice standard, CPS-338, specifications for details).  Indicate how 
specific burn plan activities reduced PM emissions, and how these activities helped 
control the downwind transport of these emissions (especially into sensitive areas, 
such as PM nonattainment areas, schools, hospitals and scenic areas). 

 
References: 
 
M. C. Monroe. 1999.  Where there’s smoke there’s fire: air quality and prescribed 
burning in Florida.  School of Forest Resources and Conservation, Florida Cooperative 
Extension Service, Institute of Food and Agricultural Sciences, University of Florida. 
Available at: http://edis.ifas.ufl.edu/FR058 
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Required Elements: 
 
• Provide documentation of conditions under which prescribed burning was carried 

out 
• Provide certification of full implementation of prescribed burn plan and that 

accepted methods for conducting each prescribed burn were followed (see NRCS 
prescribed burning practice specifications for details) 

• Provide photographic documentation of all burns and associated smoke plumes and 
movement 

• Briefly describe how the prescribed burn was carried out, including efforts 
undertaken to minimize transport of particulate matter to residences, roads, and/or 
sensitive areas 

 
Activities applicable mainly to orchards, vineyards, and 
agroforestry: 
 
6.  Utilize an alternative frost/freeze protection system in place of smudge pots (i.e., 
wind machines, irrigation, or clean powered burners)   
 
Smudge pots are still used in orchards, and fruit and vegetable fields in some areas for 
frost and freeze protection on cold nights during vulnerable times of the year.  Smudge 
pot emissions can contain high concentrations of particulate matter.  These can be 
replaced with alternative protection equipment, such as wind machines, irrigation, or 
clean powered burners, any of which greatly reduce of even eliminate particulate matter 
emissions. 
 
References: 
 
R. L. Snyder, 2000.  Principles of Frost Protection.  Univ. Cal-Davis. 
http://biomet.ucdavis.edu/frostprotection/Principles%20of%20Frost%20Protection/FP005
.html 
 
Required Elements: 
 
• Attach receipt of purchase or other method of proof of utilization of alternative frost 

protection system (irrigation, wind machines or clean burners) replacing smudge 
pots, and include photographic documentation  

• Provide certification of number of smudge pots replaced 
• Briefly describe the type of alternative frost protection used (irrigation, wind 

machines, clean burners or other) and your evaluation of their effectiveness 
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7. Replace burning of orchard residues with chipping, grinding or shredding  
 

Chipping, grinding, or shredding orchard prunings reduces particulate matter generation 
from the common practice of burning the prunings.  The product of the chipping can also 
be used as mulch in the orchards, or possibly sold as mulch to outside customers. 
 
References: 
 
NRCS, 2007.  Chipping annual almond and walnut prunings; chipping removed orchards 
and vineyards.  EQIP guide sheet. Available at: ftp://ftp-
fc.sc.egov.usda.gov/CA/programs/EQIP/2007/AQ-Chipping_Fact_Sheet07.pdf 
 
R. Duncan and L. Hendricks, 2001.  In-field chipping and shredding of almond prunings 
as an alternative to burning.  UC Cooperative Extension. 
http://ucce.ucdavis.edu/files/filelibrary/2193/40341.pdf 
 
Required Elements: 
 
• Attach receipt of purchase of chipping, grinding, and/or shredding machine or 

receipt from contractor hired to conduct chipping, grinding, and/or shredding 
• Briefly describe the type of mulching machines purchased or used and your 

evaluation of their effectiveness 
• Include signed form agreeing to replace burning with chipping, grinding or 

shredding 
• Provide certification of the amount of mulch produced or sold 
•  

Activities applicable primarily to animal feeding enterprises: 
 
8.  Handle animal mortality offsite at an approved incineration facility, or with an 
approved incinerator  
 
Animal carcass treatment or disposal should be considered as a component of a manure 
management system for livestock or poultry operations. It applies where on-farm carcass 
treatment and disposal are permitted by federal, state, and local laws, rules, and 
regulations.  Use of an approved incinerator onsite, or transport of carcasses to an 
approved facility will reduce particulate matter generation from dead animal disposal. 
Any producer using this enhancement activity shall adhere to the design criteria put forth 
in Conservation Practice Standard 316, Animal Mortality Facility. 
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Required Elements: 
 
• Provide documentation transport of carcasses off site, or 
• Provide certification of acceptable incineration (including technology to reduce 

particulate matter generation) onsite 
• Briefly describe your method of carcass disposal 

 
9.  Use feed management to reduce nitrogen emissions from animal and manure  
 
Nitrogen from animal waste, particularly in the ammonia form, can lead to development 
of airborne nitrogen particles through nitrification of the ammonia.  These particles can 
contribute to total concentrations of fine particulate matter (PM2.5) in the air.  Properly 
implemented feed management plans can reduce the ammonia concentration in animal 
waste, and reduce animal production contributions to airborne particulate matter.  Any 
producer using this enhancement activity shall adhere to the relevant design criteria put 
forth in Conservation Practice Standard 592, Feed Management. 
 
References: 
 
R. Kohn.  Use of animal nutrition to manage nitrogen emissions from animal agriculture. 
Rick Kohn, Second Annual Mid-Atlantic Nutrition Conference, University of Maryland, 
College Park  Available at: http://nutrients.umd.edu/reprints/04.mnc.pdf 
 
Some management strategies that can be invoked include: 

• Select livestock to genetically improve the efficiency of food conversion by the 
animal to help decrease ammonia emissions.  

• Feed less frequently.  
• Feed livestock based on sex, age and stage of production to match diet to 

nutritional requirements.  
• Feed animals lower nitrogen contents to reduce potential ammonia emissions. 

Required Elements: 
 
• Provide a copy of a feed management plan which utilizes feed rations for reducing 

animal and manure PM emissions 
• Attach receipts showing purchase of feed rations which implement the feed 

management plan 
• Briefly describe your evaluation of the effectiveness of the feed management plan 

on PM emissions from your operation 
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10.  Remove manure from feedlot pens, and maintain an appropriate surface 
moisture content in the pens to reduce dust generation  
 
Animal traffic on dry, compacted manure can be a source of particulate matter.  
Removing manure from feedlot pens will reduce the potential of the animals to kick up 
dust as they move about.  Water application in cleaned pens to maintain an appropriate 
surface moisture content will help to minimize dust from remaining manure.  Care must 
be taken to ensure that excessive watering does not result in increases in odors from wet 
manure, or in increases of ammonia production from the remaining manure, which can 
cause increased airborne particulate matter resulting from nitrogen particulates. 
 
References: 
 
B. W. Auvermann, D. B. Parker, J. M. Sweeten.  Manure harvesting frequency; The key 
to feedyard dust control in a summer drought.  Texas Ag. Experiment Station.  Available 
at:  http://tammi.tamu.edu/pdf%20pubs/manureharvesting.pdf 
 
B. Auvermann, Controlling Dust and Odor from Open Lot Livestock Facilities.  
Available at:  http://www.lpes.org/Lessons/Lesson42/42_Controling_Dust_Odor.html 
 
Required Elements: 
 
• Provide documentation (such as an approved schedule or plan) of timely manure 

removal from feedlots 
• Provide photographic evidence and documentation of a water application system 

and plans for maintaining an appropriate surface moisture content in the feedlots 
• Briefly describe how often you remove manure from the feed lots, and how often 

water is used to keep down dust 
 


